A colored substance found in lysine fermentation broth is thought to be derived mainly from the raw materials and nutrient medium used for the fermentation. Colored substances are thought to be formed during the sterilization of a nutrient mediumthrough reaction between aminoacids and sugars in the medium. Such colored substances are receiving increasing attention because they are partially adsorbed irreversibly on an ion exchange resin and are hard to elute with conventional eluants such as ammonia water and sodium chloride.1* In this paper, the selectivity coefficient of this colored substance for an ion exchange resin of ammonium form as well as the apparent dissociation constant of the colored substance in solution were determined. Firstly 1.0-liter of lysine fermentation broth, pH 2.0, was passed through a strong cation exchange resin of ammoniumform for the recovery of lysine. The effluent thus obtained was used for collection of the colored substance. The effluent was filtered through a membranefilter (pore diameter, 0.5 micrometers; Toyo Roshi Co., Ltd.) to remove suspended matter such as microorganisms. Then, the pH of the effluent was adjusted to 2.0 with 35% hydrochloric acid and the effluent was pumped through a column of 500 ml-Diaion at the rate of a two-fold bed volume per hour. After washing with distilled water, the colored substance adsorbed on the Diaion HP-20 was eluted with a 1 : 1 (v/v) mixture of methanol and 2 m ammoniumhydroxide as an eluant. The eluate obtained was evaporated in a rotary evaporator to remove methanol and free ammonia, and then the colored substance as the ammoniumsalt was concentrated to a syrup. The syrupy colored substance was then freezed-dried in a Freezedrier 5 (Labconco Co., Ltd.). Then, the pH of a l.Og/dl solution of the colored substance was adjusted to with in the range 1.0 to 6.0 with 0.1 m hydrochloric acid. An liquot (100ml) of each solution was shaken with a known weight (ca. 0.5 g) of DC-20 resin ofammoniumform for about 24 hr. This was sufficient for attainment of equilibrium. The concentration of total nitrogen in the solution was measured before and after the adsorption in order to estimate the amount for saturated adsorption of the colored substance on the resin. The ammonium-nitrogen in the final solution was also analyzed to determine its distribution in the resin and the solution.
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The selectivity coefficient of the colored substance on the resin was calculated with the following equation:
where K is the selectivity coefficient of the colored substance as to ammoniumon the resin, Rcol the amount of colored substance adsorbed on the resin, expressed as nitrogen, RNli4+ the amount of ammoniumion adsorbed on the resin, mo1/1, and CNH4+and Ccol the concentrations of ammoniumand colored substance in the solution, mol/1.
The effect of the pH of the equilibrium solution on the selectivity coefficient of the colored substance was examined on the ion exchange resin of ammoniumform.
Assuming that the colored substance is composed of monovalent cationic species, Ccol+, and non-ionic species, Ccol0, the following relation is applicable.
where kx is the dissociation constant of the colored substance. The selectivity coefficient, Ká"h4+, is defined as the value of the completely dissociated monovalent colored sub- stance. The relation between selectivity coefficient K ob-for his encouragement and permission to publish this tained experimentally for any solution pH and^n°h4+ f°r paper, the monovalentcolored substance expressed as a function ofCH+ is as follows; */*&.aef = 1 +*,/Ch*
From Equation (6), the following relation between \/K and 1/CH+ is given.
l/K= 1/K&,. +*,/JCS&4. 1/CH+
The empirical selectivity coefficient and dissociation con- pfcI=3.29 Figure 1 shows that the selectivity coefficient observed experimentally is in fairly good agreement with the value calculated with Eq. (7). These results suggest that the colored substance has the properties of a monovalent cationic form in the acidic pH region and a higher affinity than the monovalent lysine ion3) to a cation exchange resin on ammonium form.
